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for the test, to prevent side reactions that would give misleading
results.  Some compounds react with TEA to yield colored complexes
with absorption maximums between 450 and 530 nm (Marcuse and
Johansson, 1973), and the color intensity can be such that it would
interfere with absorption at 530 nm and cause a higher than normal
value.  Buttkus and Bose (1972) found that malonaldehyde-aromatic
amine reaction products yielded lower TBA values than expected,
because they were relatively stable in the presence of acid and
heat. Dillard and Tappel (1971) reported that, in peroxidizing
microsomes, the TBA value stabilized, whereas oxygen absorption con-
tinued. Wills (1966) demonstrated that TBA values increased much
more than oxygen uptake in the presence of ascorbate and postulated
that partially oxidized fatty acids in a tissue homogenate could
break down without further oxygen absorption and thus yield addi-
tional TBA-reacting products.  It is also unclear whether malonal-
dehyde is the ultimate product in lipid oxidation that reacts with
TBA or some other reactive material generates malonaldehyde under the
conditions of the TBA test (Logani and Davies, 1980).  Pryor et al.
(1976) have suggested that the prostaglandin endoperoxides may be
precursors of malonaldehyde under the test conditions.

The TBA test has been modified for measuring the extent of lipid
oxidation in meat samples containing nitrite. Hougham and Watts
(1958) reported that the presence of nitrite at 200 mg/kg decreased
TBA values by 20-30%, but nitrite at less than 100 mg/kg did not
interfere with the test. Zipser and Watts (1962) stated that small
amounts of nitrite ion can substantially reduce TBA numbers in rancid
meat, with the reduction increasing linearly with nitrite concentra-
tion. Nitrite interference with the TBA test takes place during the
distillation step and is believed to be due to nitrosation of malon-
aldehyde.  Therefore, sulfanilamide is usually added, to bind the
nitrite through diazonium salt formation and thus yield accurate TBA
readings for samples containing nitrite.

Total-Carbonyl Determinations

An alternative approach for measuring lipid oxidation in meat
systems is to measure the carbonyl compounds formed by the degra-
dation of the hydroperoxides (Gray, 1978).  The most reliable and
widely used of the analytic methods is the one described by Henick e_t
al. (1954).  The procedure is based on the formation of 2,4-dinitro-
phenylhydrazones of carbonyl compounds in the presence of trichloro-
acetic acid catalyst. However, the method has been criticized on the
grounds that hydroperoxides may decompose under the experimental con-
ditions (Lea, 1962).

MacDonald ejt al. (1980) used the high-performance liquid-chromato-
graphic procedure of Selim (1977) to measure the hexanal and 2,4-decadi-
enal concentrations in hams treated with 2.5% salt and various concentra-
tions of nitrite, butlylated hydroxytoluene (BHT) and citric acid.